Abstract. During the initial emergency operation, a temporary loop colostomy (TLC) was constructed at the oral border of the region for subsequent radical resection. Then, radical surgery was performed by hybrid 2-port HALS (Mukai's operation) using the TLC as the hand access site. Left hemicolectomy was done in three patients, sigmoidectomy in two cases, low anterior resection in one case, and Hartmann's operation in one case. Radical surgery was not done in one patient with multiple distant metastases. The mean operating time was 3 h and 7 min (ranging from 1 h and 55 min to 3 h and 47 min), the mean blood loss was 146.4 ml (7-354 ml), the mean duration from TLC to HALS was 11.3 days (8-16 days), and the mean hospital stay after HALS was 13.9 days (9-20 days). Mild wound infection occurred postoperatively in 2/7 patients and ileus occurred in one patient. However, there was no anastomotic leakage/stricture or conversion to conventional laparotomy. These results suggest that 2-stage treatment (Mukai's method with Mukai's operation) is also applicable to large obstructing left colon or rectal cancers. This method is safe, less invasive, and achieves excellent results, including a good cosmetic outcome.
Introduction
In recent years, minimally invasive laparoscopy-assisted colorectal surgery (LACS) has become common, and its indications have expanded considerably from additional resection for early stage I colorectal cancer to radical curative resection of advanced stage II/III cancer and palliative surgery for stage IV patients (1) (2) (3) (4) (5) . Unlike Western countries, where hand-assisted laparoscopic surgery (HALS) and hybrid-HALS combined with surgery under direct vision are popular (6) (7) (8) (9) , pure LACS performed via 5-6 ports together with a small incision of 35-45 mm has become the mainstream procedure in Japan (10, 11) . However, the use of pure LACS is limited in patients with complete bowel obstruction due to left colon cancer, which is an oncologic emergency, and those who need partial resection of tumors infiltrating other organs such as the bladder. In addition, it has been pointed out that the operating time is relatively long (5, (12) (13) (14) . In order to solve these problems, we devised hybrid 2-port HALS (Mukai's operation), which involves HALS using a small incision of 45-55 mm as the hand access site, combined with manipulation under direct vision (15) . The features of this surgical procedure include the following: i) full grasping manipulation, as well as palpation, can be done with the left hand, enabling protective and smooth handling of even large and heavy tumors; ii) there is little difficulty for anesthesiologists and operating room staff since the procedure is an extension of conventional laparotomy and takes less time than pure LACS and; iii) it is less demanding for surgeons and less time is required to master the procedure, a supervised surgeon who only has experience of standard laparotomy is able to perform it without difficulty. Due to such advantages, hybrid 2-port HALS is applicable to all colorectal resection procedures (5, (13) (14) (15) .
On the other hand, emergency surgery is required in patients with colorectal cancer and complete bowel obstruction. The surgical procedures employed can be classified into those involving resection of the primary tumor and procedures that only relieve obstruction without removing the primary lesion (16) (17) (18) is followed by anastomosis/reconstruction with construction of a covering colostomy in the right transverse colon, investigation of other tumors and diseases cannot be performed. In addition, the long operating time and highly invasive surgery make it a risky emergency operation (19) (20) (21) . In Hartmann's operation, anastomosis of the resected stumps is not done and an endocolostomy is constructed on the oral stump following resection of the primary tumor. Because there is a delay until re-anastomosis is performed, there are relatively many cases of difficulty with the anastomotic procedure due to severe pelvic adhesions (22, 23) . Among the surgical procedures that only relieve obstruction without resecting the primary tumor, construction of a standard temporary loop colostomy on the right transverse colon is a simple and safe method, and it is possible to perform the subsequent elective operation after sufficient evaluation of concomitant diseases and risk factors (12, 17) . Several reports have suggested that tube cecostomy and loop ileostomy are superior to right transverse colostomy (24) (25) (26) (27) . At our department, we consider that only construction of a temporary loop colostomy (TLC) should be done, by which safe and secure decompression can be achieved in a short time with little surgical invasion, as the initial emergency operation for patients who have left colon cancer and complete bowel obstruction (12) . Regarding the site of the stoma used for decompression, we recommend the bowel on the oral side of the tumor within the range of subsequent second-stage radical resection instead of the standard sites in the right transverse colon and ileum. As a result, we have found that dilatation of the bowel is relieved within approximately 5-7 days after emergency surgery, and we are able to perform the subsequent elective operation safely following sufficient improvement of the general condition and assessment of risk factors by various examinations (12) . So far, there have been no detailed reports about patients with complete bowel obstruction due to left colon cancer or rectal cancer who underwent construction of a TLC alone as the initial emergency procedure, followed by radical curative resection including the TLC site by hybrid 2-port HALS for 2-stage treatment (Mukai's method with Mukai's operation) using the TLC closure site for hand access after the patient's general condition had improved. Therefore, we studied patients with complete bowel obstruction by left colon cancer or rectal cancer who underwent initial construction of a TLC and subsequent radical resection by hybrid 2-port HALS.
Patients and methods
During the period of two years and five months from August 2007 to December 2009, we first performed an emergency Gastrograffin enema in patients who were suspected to have complete bowel obstruction due to left colon cancer or rectal cancer and thus confirmed the site of obstruction. Then we performed emergency surgery to construct a TLC on the oral edge of the tumor within the range of subsequent radical resection. We constructed the TLC on the left transverse colon in patients with lesions such as those adjacent to the left transverse colon at the splenic flexure, the descending colon, and the proximal sigmoid colon (Fig. 1A) (5) . A site on the mid-sigmoid colon (S. colon top) was selected for lesions of the distal sigmoid colon and the rectum (Fig. 1B ) (13) . After ileus was improved, we assessed the bowel to the oral side of the primary tumor and performed sufficient examinations, including evaluation of concomitant diseases and risk factors. Then a radical operation was scheduled for 7-10 days after TLC construction. The second-stage elective operation was done by laparoscopy-assisted surgery (hybrid 2-port HALS; Mukai's operation), using the TLC closure site for hand access (Fig. 2) (5, 13, 15) .
In these patients, we analyzed the site of complete obstruction, the site of TLC, the surgical procedures performed by Hybrid 2-port HALS, and the pathological tumor stage. Furthermore, we calculated the mean operating time for hybrid 2-port HALS including TLC closure, the mean blood loss, the mean duration from TLC construction to HALS, and the mean hospital stay after HALS. In addition, we analyzed postoperative complications such as wound infection and ileus.
Results
We have experienced a total of 8 patients with complete bowel obstruction due to left colon cancer or rectal cancer.
Two patients had stage II disease, three had stage III disease, and the remaining three patients were in stage IV (Table I ). The site of obstruction was the left transverse colon in one patient, the descending colon in two patients, the sigmoid colon in two patients, and the rectum in three patients (Table I) . The TLC was constructed on the left side of the transverse colon in four cases and on the sigmoid colon in four cases (Table I ). The surgical procedures performed by hybrid 2-port HALS (Mukai's operation) were left hemicolectomy in three patients, sigmoidectomy in two patients, low anterior resection in one patient, and Hartmann's operation in one patient. One patient did not undergo subsequent surgery due to multiple distant metastases (Table I) .
Hybrid 2-port HALS (Mukai's operation) was performed in a total of 7 patients. The mean operating time was 3 h and 7 min (ranging from 1 h and 55 min to 3 h and 47 min), the mean blood loss was 146.4 ml (7-354 ml), the mean duration from construction of the TLC to performance of HALS was 11.3 days (8-16 days), and the mean hospital stay after HALS was 13.9 days (9-20 days) (Table II) . Postoperative complications included mild wound infection in 2/7 patients (28.6%) (Fig. 3) and ileus in one patient (14.3%). However, anastomotic leakage, anastomotic stricture, and conversion to standard open laparotomy did not occur (Table II) .
Discussion
Emergency surgery is performed in patients with colorectal cancer accompanied by complete bowel obstruction. The larger diameter of the right colon compared with that of the left colon makes it less likely for right colonic lesions to cause complete obstruction. Even if a state of subileus has developed, it is possible to achieve decompression in some cases via a long tube and thus avoid emergency surgery. Also, when emergency surgery is done with no bowel preparation, few surgeons hesitate to perform one-stage resection of the primary tumor and anastomosis since small bowel Table I . Eight patients with complete bowel obstruction due to left colon cancer or rectal cancer. 
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contents rather than feces is in contact with the anastomosis. Although the frequency was not high in the present study (3-4 months/case), cases of complete obstruction by left colon cancer, particularly in the descending colon or proximal sigmoid colon where transanal drainage is difficult, are considered to be an oncologic emergency (5, 12, 13) . Because radical resection of the cancer also includes lymph node dissection, construction of a temporary loop ileostomy or temporary loop colostomy on the right transverse colon is performed in most cases after radical resection of the primary tumor with large bowel anastomosis (24) (25) (26) (27) . There are primary anastomotic procedures involving extensive intraoperative lavage from the oral side of the bowel to avoid the construction of a temporary stoma, but these procedures require a relatively long operating time and also may be excessively invasive for emergency surgery in elderly patients (28, 29) . Also, there have been reports of serious complications of such procedures, including intraoperative rupture of dilated bowel, DIC, wound infection and dehiscence, anastomotic leakage, and pelvic floor peritonitis (30, 31) . We have already reported decompression by constructing a loop colostomy at the oral edge of the tumor within the range of subsequent resection by radical surgery, and after the general condition of the patient has improved and sufficient evaluation of concomitant diseases and risk factors has been performed, radical excision of the tumor and combined resection of the colostomy were done by elective standard median laparotomy in patients with complete bowel obstruction due to left colon cancer (12) . Although it involved a 2-stage operation with 2 wounds due to stoma closure site, the advantages included the following: there was only one anastomotic site and no limitation on the extent of radical curative resection, and there were few complications caused by stoma closure such as anastomotic leakage or stenosis. Also, it was applicable to patients who need extensive resection because of multiple colorectal cancers (12) . In the present study, we applied the hybrid 2-port HALS method for colorectal cancer patients with ileus using small incisions and employed the stoma closure site for hand access (5, 13, 15) . When we introduced this method, wound infection at the hand access site was a concern, but mild wound infection only occurred in 2/7 cases. This may have been due to the extremely short period with the stoma, which was 11.3 days in our series, but detailed analysis will be needed in the future. (Mukai's operation) . - In Japan, pure LACS has become widely performed as minimally invasive surgery. However, there are problems such as difficulty in obtaining a sufficient number of surgeons who have mastered LACS in order to shorten the operating time and reduce the pressure on anesthesiologists and operating room staff. In fact, LACS has not become the gold standard operation even at comparatively large general hospitals and some institutions have even abandoned routine performance of LACS. During pure LACS, operative manipulation is mainly performed with four sets of forceps by the operator and the first assistant, so at least two skilled surgeons are needed including one who is skilled in smooth handling of the camera. Unlike conventional laparotomy, the following problems arise with LACS: i) lack of palpation/tactile sentation, ii) limited applicability in patients with large and heavy tumors, iii) difficulty in grasping the overall features of the surgical field in relation to the extent of resection, iv) dependence on visual perception that leads to a longer operating time, and v) difficulty in mastering the relevant skills and the need to obtain technical certification in Japan. On the other hand, hybrid 2-port HALS is different from pure LACS. In addition to anastomosis, procedures such as the pelvic floor plasty for complete closure of the mesocolon/ mesorectum after colorectal resection, ligation/dissection of vessels such as the colic arteries and veins, and lymph node dissection are comparatively simple to perform under direct vision and/or camera guided vision. It is also thought that hybrid 2-port HALS is safely applicable to patients with ileus and those who need combined resection of tumors infiltrating other organs (5, (12) (13) (14) (15) . Hybrid 2-port HALS is performed as the routine elective operation at our department, and if the left hand can reach the posterior side of the tumor, there are no major differences of dissection layer compared with manipulation by standard laparotomy. In addition, manipulations that used to be performed almost blindly during standard laparotomy at sites that were hard to observe, such as the pelvic floor, the inferior wall of the bladder, and the posterior wall of the prostate, can be performed safely while being viewed on the monitor with magnification. Therefore, hybrid 2-port HALS is thought to be useful for almost all patients. Hybrid 2-port HALS is generally indicated for patients with i) the ability to tolerate general anesthesia for approximately 2 h, ii) no major concomitant diseases such as cardiac/ pulmonary disease, and iii) preferably a P.S. of 0-1 and an age younger than 75 years. In addition, the patient should be free from detectable lateral lymph node metastasis and the tumor should not fill the pelvic cavity in patients with advanced rectal cancer (15, 32) . A transverse incision of 55 mm at the superior border of the pubis is regarded as standard for patients with advanced lower rectal cancer. In addition, dissection of metastatic lateral lymph nodes is possible under direct vision by making a small incision, such as a lower median incision or lower pararectal incision that can also be used for hand access site near the site of the metastatic nodes (32) . More patients, including those with advanced rectal cancer, need to be studied in the future, and a detailed comparison of data such as recurrence rates including local recurrence in the pelvic cavity and distant metastasis, is needed to fully assess the value of 2-stage treatment (Mukai's method) by hybrid 2-port HALS (Mukai's operation).
